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feypiMUv J?"!" 4 * «ah *• Adobe Ui W tm M » ( 

The specification, or page description code, provides 

plLT te r riPU ° n C ° de *' tran " f — d *™ ^ ^cation 
map of t h. page. the mo6t eemmQRl U8Qd ^^^^ 

language i« eeeeseriBt* wM*h j„ u . * * * Apcion 
lan»„ a L 7 BE8eri ^ t < which is a machine independent 
l«W»gt predueei fey Malsgi Systems, i M .- 

"hT Ll" !t ^ * ith " WhiC « '^'numeric *U. 

Pa SI " 6h ° f «•« « 

P^. The., graph^a ««...«• wt . of d.f.« lt attribute* 

1" r " 8eRU faCt05? ' ^ *"* which define L 

IZ ! f ° r m 8in9Xe Pfi9e ' with th « diffident states 

corresponding to differ data areas on the page. E *" le8 
of co^anda that are used in PostScript to bulla a ^ 

««. «*»P*«yea in the data areas, as well as a Br i nt 

rr ::::.** — - «. - - ^ 

» 9 «s e r lB t I °»,. tl "' «"»• *"«iP«e« l. B «u. 9 „, include 

h ' ve *"» »«<• t» Print .t.tic <ut. p «„"" 
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printing, m variable data printing, each page shares a 
common background, and at least one data field in which the 
displayed data changes for each page. Up until now, it has 
not bean possible to print pages ©f variable data with 
PostScript, because PostScript is unable to save page 
backgrounds and graphics states from a page specification, and 
reuse the a&ma background and graphics states when printing 
subsequent pag«a, Thus, with PostScript, whether th« entire 
i9 «h«nf*4. ar only a single item eff data en the pugs i@ 
ehanged, a new PostScript program is generated t@ print msh 
separate page. 

Far example, if thousands of copies of a mass 
mailing advertisement were to be printed, each espy being 
identical except for the recipient's name and address, it 
would be necessary to generate a new PostScript program 
defining the page background, and the graphics states for the 
name and address fields, for each new name and address that is 
printed. Hence, to print 50 advertisements, it would be 
necessary to generate SO PostScript programs which each define 
virtually the same image. 

In general, PostScript programs are very complex and 
require extensive processing to generate and execute. Thus, 
generating a new PostScript program each time a page of 
variable data ie printed consumes an immense amount of 
processing time, m highspeed printing systems, it is 
typically the processing time, not the printer hardware, which 
determines the speed at which pages can be printed, 
Therefore, the processing required to repetitively redefine 
the same background and graphics states for each page of 
variable data significantly slows the entire printing system, 

Due to the amount of processing time consumed in 
redefining the page template and graphics states for each new 
page of data that is printed, as well as the resultant effect 
on printing speed, it is desirable to have a method for 
processing variable data wherein once defined, the template 
and graphics states for a page can be stored and reused for 
printing subsequent pages. Further, it is desirable to have a 
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meth °f <wr ^ intin ^ "«UW« d»ta which is compatible with 

as lo.tfc n p» ( and which is capable of preceding variable 
data xn a highspeed industrial printing system. 

Summary ^ TlT" nfinn 

It is an object of the pr«*«nt invention to previa 
language, which enable the tempUt<J and graphics ^ f 
F«9» of variable data to be defied and stored, and which 
enables the stored graphics states to be associated with items 
° f V « Ubi8 * .o that onca defined the 

graphics states can be used to print multip le pages of 
variable data. Further , it la „ object of ^ 

invention to provide such a method which is compatible with 
existing page description languages, and which can be used in 
a high-speed industrial printing system. 

The method of the present invention is implemented 
by means of a control task which executes in conjunction with 
a Page interpretive program, such as a PostScript program to 
^ntify variable data areas in the page description col and 
reserve the graphics states for the variable data areas as 
they are defined by the program. After the interpreter 
Program has executed, a merge task is initiated. The merge 

he ra 8 "e" "l™ °' WM * **** f ™ * **• «1. with 

v«Jb eTL * tat6S ' generat88 * bit «~ each 

variable data area, mergas the bit maps with the page 

template, and outputs a complete bit map for the page 

fTm^T " meth0Ci ° f Pr6Sent *«~». bit maps 
for multiple pages of variable data are generated from a 
single page description program. 

The present invention assumes the generation of a 
P*ge specification in PostScript, or another similar page 
description language, by the application program, and the 
transfer of this specification to a printer. According to the 
present invention, a control task activates and monitors the 
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PostScript interpreter program in the printer. As the 
interpreter execute©, it defines graphics states for the data 
areas on the page. The PostScript attributes for a graphics 
state are stored in a stack as they are defined, so that at 
any ffivtn point in the code, the stack represents all q£ £he 
PsetSeript attributes for fth« current srraphies state. 

When the control tank identifies 0 print somm&nd in 
th§ cede, the control task interrupts the interprets? to 
determine whether the data t£ be printed is variable dam, if 
the data is variable, the current graphics state, eenaictinff 
of the attributes then exietiLiiff in the stack and gob specifies 
attributes which are defined in a job file, is linked te the 
data area and reserved in an internal database. Further, 
character bit maps are generated in accordance with the 
graphics state, and linked to and reserved with the graphics 
state. After the graphics state and character bit maps have 
been reserved, the PostScript interpreter is resumed at the 
line of code following the print command. 

The interpreter continues executing until either the 
control task detects another print command, or the last line 
of code is reached. If a second print command is detected, 
the interpreter is interrupted again and the abovi* step® 
repeated, to reserve the stack content© and job attributes for 
the second data srfia, and to generate and store a second eat 
of character bit maps. The control task continues in this 
manner monitoring and interrupting the interpreter program, 
until all of the variable data areas on the page have been 
detected, and graphics states and possibly character bit maps 
for the variable data areas have been reserved in the 
database. 

As the PostScript interpreter executes, a bit map of 
the non-variable background graphics and text, otherwise 
referred to as a "template", is generated for the page- At 
the last code command, which in PostScript is typically 
"SHOWPASE, « the control task terminates the PostScript 
interpreter, and reserves the template in the database. 



The tm*9* cmK is than initiated to print variable 

J? J**" USia§ graph**, am** 

and «h«***r bi* map*. The tMk begin* by slaving a 

merge tll « containing the vwirtl, data to be printed. After 
retrieving the masfge file, the task identifies the correct 
tmivlMt for the aum«nt page, and tha names of the graphic 
•tat,, nutid fee that Opiate. fWB data ln th- uu 

™**' m * m Uw Mffls «< **• Whiei etata reserved f< * 

tht «vuu, tha TCVVS tuk mritvi. the 9nphi« state (m 

Wi daeabaae sad tha eharaetar bit maps linked to that Mu 

fhi M*f • tag* eh an wriw, data eorraap @ ndi Rf * e fehBt 

frsphiea atate Ira* eh* appropriate field in the marge f U a, 

•ml generates . bit map of .ha data in aaosrdsnoe with eh. 

frapluoe state and eharaeter bit map*. T ha merge task then 

merge* the data bit map into tha template. After th. bit map 

ha, been generated and merged, the merge taek identifies 

" tnWi ' * ROther gra P hics «or the template and repeats 

the process. „ ^ are no more grapb4cg stateg wh . eh 

aorropond to variable data area* en the page, the merge taek 
eutputa the finished bit map for the page, 

■»». Eafl w Mt8 V he Pa06 e£ **** has been Winttd. tha 

aLT m J! * " 6l " BM eam » lata ««■ tha databaaa. and 

a tL? !' g " PhiC ' efcaee8 «» Pf- Tha merge 
Stable ^ n9Xt reeWd ° f va * iabla <«a from tha 

flald* In !? """T" ™ UM * data bi * * a *° tor eeoh of tha 
!: \ V r * Ce ^' in »ith tha reaervad graphic* 

llXli I ! ***** tMk ■° nfcinUeB in fehis manna *< identifying 
viable data areae *nd generating bit maps for the variable 

data xn the marge file, until a p*g, h aa been printed for eac h 
variable data record in the file, eh 

The methed of the preeent invention is advantageous 
■m that once the graphice etate 8 and template have been 

Idd Gf VariabU " ata WUh ° nly S WiBimal of 
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Assordingly, it is m object ot the psresaat 
invention t$ provide a method lor printing variable data with 
a page description language; a method which inereasee the? 
spa«sd at whieh variable data pa§re§ can be printed; 4 methed 
whish snabl&s the printing attributes for a page t© fe$ saved 
and uasd for printing multiple pag$s §f data; and & m$th®d 
whieh ia compatible with existing page description ianguafsa 
ami ps?intin§ ayatema, 

9th§r Qbaeeea and advangagss the prasanfe 
immt im will he apparent £*om the fallowing deseriptien, &he 
aessampanyingf drawings and the appended claims, 

Fig, 1 is a data flow diagram illustrating the 
preferred embodiment of the method of the present invention; 

Pig. 2 is an example of a variable data page 
generated in accordance with the method of the present 
invention. 

The pr^nent invention provides # computer- 
implemented method for ressrvinf graphic states, which 
enables a page description language to be uaed for variable 
data printing. In accordance with the present invention, 
graphics state© describing variable data areas are generated 
by a page interpreter program and reserved in an internal 
database. The graphics states are later accessed from the 
database and used for printing variable data pages. The 
method of the present invention can be employed with a 
conventional page description language, such as Postscript, to 
enable variable data pages to be printed with a minimum amount 
of processing. 

As shown in Pig, l, an image containing text and/or 
graphics data ie created at a workstation 10, using a graphics 
application program such as Adobe illustrator*, ku the image 
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45 niilK, tha application program display* the image @ n »ha 
^ 8SSU§B *»•» *H« «M|* if complete md raady tV 

tos> printed ss * ?a@a, t« e •ppUwiti.n pingy*. f encases « 
■fffifatttiw *f «ha image in *«g«*ip* in * e «nv. Btiwal 

t, aHfe , f!** * h * «*• H is 9»«tt»M4, it i, 

14 it exefuta* to ft»«m« a p«ff«m»p ef tha imags. m feh« 
-Whod of tlM present invention. * control task operate* in 
fch. printer 12 to th* >pat S ari P t . intarprater program 

14 and , merge u . k Ut The qontJfoX ^ u Anitiated 0B 

variable data printing. 

As the Postscript interpreter 14 executes, it 
define* the Postscript graphics state attributes for the page 
These attributes can include the aUe, font, poaition, 
oration, and location in which the graphic or test data 4p 
U P * mr , T ThB n»oif lM of 'th. attribute* which 

W mum, in ro«t M ript to dafina how data ia to appear on 
a paga would ba wall*knewn to on* akillad in tha art 
Therefore, further daacription of thaae PostScript attributaa 
is nee provided, ¥ «wpuwb 

However, ona of tha ?o 8Eae ript attribute namaiy 
tht NVi«, ha* baan expanded in the praaant invention to 
•How for variable data printing. in tha method of ' tha 
preaant invantion. tha region attribute f uaed to define tha 

will TV* ^ WMCh * Vari8ble dat * ^PHics state 

wUl be allowed to effect a page. Tne graphic8 , t , t . extent 

is « inv 18 ibia boundary which acta aa a clippath for the 

Zll'llZT^ variable data for * particuUr W 

from extending outsida tha intended boundaries of the graphics 
state. The region of tha graphic* atate extent ia defined 

n^ataTlf" 9 PO, r C r iPt ' by U8in9 « which 
i> craatad aa part of tha image, to dafina tha ragion. in the 

ZllT ^ Create « a rapraaanting the 

•*«* aa part of tha paga image, and apeeifiea a particular 
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trigger ealor or gray seals for the shape . Thus, the artist 
eauld include a mtdium gray scale rectangle in the upper 
left-hand corner sf this page, with the boundaries of tha 
riet«nfi# j?a,pafe§eBtin.g. the extant which the artist has define 
for th» graphics? state* positioned at that eprner of the p«g» 
the medium gray seals will then ^present elurferifffn* e©l®r, 

wU1 fe ® mmiii&4 at the triffar €<ar the tegieR at tribute 
iR a jeb file i@ in the printer 12, 

In additiem, a sgeend parameter in the jqfe file u 
can be used to specify whether the rectangle should appear eB 
the pege, ojt whether it U being used only to define a 
graphics state extent. Thus, if the artist also wants the 
medium gray scale rectangle to appear on the printed page, 
this parameter enables the color to act as a trigger, yet not 
inhibit the artist's design, when the rectangle is 
interpreted during the method of this invention, the control 
task will detect the trigger color and will save an 
"invisible" boundary represented by the rectangular as part of 
the graphics state. 

As eh® Postscript attributes a*=e defined, they are 
pleead in a stack, when a new attribute is defined, it is 
added to the cop of the stack. When an attribute is deleted, 
it is removed from the stack. The combination of all of the 
attributes located in the stack at any point during the 
execution of the PostScript interpreter 14 constitutes the 
-current" graphics state for the page. 

When the interpreter reaches m print command, such 
as "SHOW" in PostScript, the command triggers the control task 
to interrupt the interpreter program. During this 
interruption, the control task interprets data in the 
PostScript file 11 and reserves a graphics state if the data 
is variable. Normally in a PostScript file, data which is to 
appear on the printed document is enclosed within parentheses. 
Thus, the control task identifies data in the file 11 by 
locating parentheses in the code. 

After the control task identifies the data, it 
interprets the data to determine whether it is static data, 



whiah .mp be part of the page template, or variable * m . 
*Q wtarprat She data, the control task tim reads thf " dtu 
ieaatad iR the parentheses and compares the data with * i iit 
af Utaval data etring* stored in the jab file 18. The jefe 
fU# U stains a list of data strings which are eaeh 
aaapai.tad with the Bame of a graphics state and it, " 

**** • file 2 o. m the praf«rrad 

smbodiment. the graphics state name is the same as the field 
na«a in the merge £U a 30. The marge file ? o contains v« riaMe 
data arranged in records, with each record corresponding to a 
deferent page. Each record contains one or more data fields, 
w*uch each correspond to separate variable data areas on the 
Page. The list of data strings and associated graphics state 
names xs entered in the job file J8 by the print operator 
Praor to initiating the print job. if the data from the 
Postscript file U etches a data string in the job file 18, 
the control task replace* the data from the file U with the 
graphics state name associated with the matching data string. 

lie Serial' C ° ntrel ta8k tran8f0rWS Statie the 
PostScript file mo a variable data field, by substituting a 

graphic, state field name for the static data in the file. 

In a second embodiment, the graphics state name 

PostScript fxle u, by making the name part of the image that 

s created in the application program, m this embodiment, 
the name is enclosed within brackets in the file, such as »« 
1 ' enSble thC C ° ntro1 task i^ntify the data as 
atrtr* ! h 9rSPhiC8 9tatS rath - ^ an ordinary data 

9 ' ThU9 ' to define th * Sophies state "ADDRESS" within 
the PostScript file 11, the following would appear before I 

h w P„ ndinthe code! M«ADDRESS>»... This second 
embodiment is advantageous in that it does not require the 

T C ° mPara thC fUe data * ^ta list in the 

30b file i 8 . howaw, u dQee requ . re C0QrUnai 

thTappUcIti* ^ fieW nam68 b6tWeen thS ^ 20 and 

tne application program. 
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it fch$ Qontvol usk d$tes?minep that fehe 
correspond* a variable area, it reads the auffvmt esmteafce 
of the graphics state staok to determine the attributes £q 

to* printing data in that area. In addition to the 
Postscript attributes specified in the stack, the graphics 
state can also include attributes which are specifically 
tailored to variable data printing. These additional 
attributes can either appear after the graphics state name 
inside a "show" command, if the graphics state is defined 
directly in the PostScript file, or can be specified in the 
job file 18 prior to execution of the print job, These 
additional attribute© specify how the variable data ie to he; 
positioned within the graphics state- The following is a list 
of the variable data attributes which can be specified for a 
print job: 

Name: 

A label used to identify the data to which the 
graphics state applies, A single datum may be 
inserted into mora than on© graphics state so 
this attributes is not unique to a single state, 
glyphs; 

A list of character glyphs, both attributes and 
images, which are available for uae in the 
graphics state, (e.g. m alphabet of 72 point 
Times -Roman bold italic characters) , 
Static Data: 

Data to be ueed in the event that variable data 
ie not available. 
Identification! 

A number used to uniquely identify a graphic*? 

state, 
Justifications 

How to handle the text left to rifht - left 

border, right border, centered or justified. 
Alignment s 
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to plaee the fee** vartteally in the 
9»phiee state, This could be ee, P , bottom ar 
centered- 

Word Wrapping; 

Selects a W wi wrapping, algorithm. 

Bvnaraie Registration: 

Jnformat im m hew to determine the 
registration from one page to the neat. 

?he manner in whieh the bitmap merge 

plaee, ?hie is en* 0 f seven binary eomfeination 

feaehni^ues , 

A procedure (or program) used to manipulate she 
variable data juet before the graphics state ii 
applied. 
Data Selection} 

Which portions of the variable data to uee 
Underline; 

Selects underlined text. 
When the control task is triggered to reserve a 
graphic* state, the above U eted attribute,, if specified, are 
combined with the Poeteoript attributee from the stack, and 
reserved aa a .ingle gr.phie. etate under the name obtained 
I™** P08tflCript file 11 ** i* «X. U ,uch ae ehewn 

0an6 *° l U * k has spiled the attributes 

IrateT^' mP " iC8 Cm ° U ^ Poetaeript to 

generate a font cache n for the graphics etate. The font 
e«che 2f coneieta of a character bit map for each of the 
alphanumeric character* a-S and 0-t generated in the font 
specified in the graphic, etate After PostScript hae 
generated all of the character bit maps, and placed the bit 
map* ^ the font eaehe 26, the font cache ie linked to the 
graphics state 23, and reserved in the database. After the 
control task hae reserved the current graphic, etate 22 and 
the font cache 2S in the databaee, it reeumee execution of the 



Postegeript interpreter 14 at the first line of write after the 
print or "SHOW" command, a© that the print command is not 
executed , 

After the interpreter is resumed, it continues' 
defining graphics state attributes for the page , until the 
control task detects another print or "SHOW" command. Upon 
detecting another print command, the control task again 
interrupts execution of the interpreter , and determines 
whether the data in the Postscript file u corresponds te « 
variable data area, if the data corresponds to a variable 
data area, the control task again substitutes a graphics state 
name from the job file is for the data in the Poetleript file 
XI, and reeds the graphics state attributes from the stack and 
job file. The control task also instructs PostScript to 
generate another font caehe, if the attributes of the current 
graphics state differ from the attributes of previously 
reserved graphics states. The current graphics state and font 
eache are then linked, and reserved in the database under the 
second graphics state name from the job file 18, such as shown 
at 24, if the data does not correspond to a variable data 
area, the control task resumes execution of the interpreter at 
the print command, so that a bit map for the data can be 
generated and added to the template. 

At the final line of code, the template is complete, 
and incorporates ail of the static text and graphic data that 
is to appear on the printed document. At this point, the 
control task terminates the interpreter, and saves the 
template to the database such as shown at 28, in PostScript, 
the control task is triggered to save the template by the 
"IHOWPASS" command, 

Since the control task of the invention operates 
externally of the Postscript interpreter, the method of the 
present invention enables bit maps and graphics states to be 
generated by the interpreter in a conventional manner. 
However, rather than printing a completed page map at the end 
©f the interpreter program, the method of this invention 
reserves the page maps, character bit maps and graphics states 
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* *• i««W=«r. iB order that they may ke 

M * w lnt»*pr» e «jF Hag been terminate, 6hft 
mmml feask ini«i«t»i the mex>«a task 

. , * * w If. Th« raergfe task i« 

m mm m mui M , fnt ®aeh« e aai naplliflI mfcM 

ttftftftd by the imz^mtm have bttn saved, in «• 

feh « •« th. *«m pl ats th* ^ L then 

III tii . r erved gr * phics - taeee whieh *«« —ocufd with 

the m«et«d template ftow the merge fUe 2Q 

u 9inf ^ ^ < ^n»«idlng to the first graphics 
««f « the paga, the ^ taok ls aeee8seg ^ f 

Lt ZlT™\* h * 8t ° red Und * r that «•« «— i» the 

n F L t T^',/ n repr " entati - 20 .hewn 

*» «». J, en* field names act NAMS and MIMMR. 

Attar the marge cult « ha» read the data 
fW. .tat. which „. „., rvad Uttd „ e|M HM * 

a . ir"" ^ Whieh lM " " «« t~P»le. 

i» I I *** " ■ We map ef th. data 

U »' M "" d ' " i» ™^«" in« th, te^Ut. at th. 

data bit map ovar tha aiciatins template bit map. 

into *h ."T ' r0m C1W tir " nc " ha « bMn «•»»•« 

mto the tenpiate, the me,r 9 e t.ak is rea da the name 

?*°iry te a r cond vatubu data *™ ««■ the «*»• 

3Q, if s 3eq on( j variable ares ^ *.u 

, »**«»Ae area exxate the pag^, The 

? then -^^^ graphics «.t« a „Vli„ k ^ 
font caehe having the , ame naro e a6 th, 8 , C£ ma vaFiable ■ 

Next, ueing this name, the merge task i« .-..■„ ° 4e area ' 

merge task 16 again accesses the 



■3.3. 



we utmn 
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$U« 39, *nd reads the* 4ats imm the field of thg %mm 
mm* ?he m«£ff* task i§ then generates 4 bit map for 
in ggwdanee with the graeHi§§ stafca m& font mi 
%%&in m*9** tHs dafea bit map ths ttmplafe© 28, 

Th§ m©?$£ task i€ c^ntim^s ths §t iMmiiym^ 
variable data areas tm the templar, rstrisving graphic 
statesas and character bit maps correspondi&f fe© fehe variant 
areas, accessing variable data from the merge file. 3©, and 
generating bit maps for the variable data, until bit mags hav© 
been generated and merged for all of the variable data to be 
included on the page. When a bit map has been generated for 
each variable data area, and merged with the template the 
pagemap is output for printing as shown at 29.. 

The merge task 16 then proceeds with printing a 
second page using the same template and graphics states, but a 
different variable data record in the merge file 20, To print 
the second page, the merge task 16 retrieves a "clean" 
template from the database* Next, the merge task 1« again 
identifies £h§ nam© of the first variable data area for that 
template and retrieve© the graphics state of the same name, 
Then, the merge task 16 reads the data for that field from the 
second record of the merge file 20, and generate® a bit map of 
the data using the retrieved graphics state attributes and 
character bit maps, Once the bit map is generated, the merge 
task l% merges the bit map into the template by writing the 
bit map over the template at the location defined by the 
graphics state* 

The merge task 16 then continue© processing in this 
manner until bit maps have been generated and merged into the 
template for all of the graphics states reserved for the page. 
After all of the bit maps for the second page have been merged 
into the template, the page is printed. The merge task 16 
continues, repeating these steps for each record of data in 
the merge file 20, until all of the variable data records have 
been printed on a page. 

Figure 2 shows a variable data page printed in 
accordance with the method of this invention. On this page, 



*» on. tun, S9 „ a „ , tw , is 

<» ^ ,.* 8B . The t(mt . .„,,. f 1 * 

00467727 » » aaeond WUkle area 
upon the contents of the merge file 20. 

« m w „• WhUC meth ° d deacribe <* constitutes a preferred 
embodiment of the invention ^ „ F*«*@rrea 

preeent in^ n .T inventlon « « to be understood that the 

•TL'I^^ be made without d — ^ *- ^ 

what is claimed is* 
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l - & Cor %mwa%im * bit map «uifeafel@ far 

aptsi grinUag $r plate-making eemprisinf the steps? $f * 

{&) generating 9 page description qode rep^@g8flfcinf 
a template; 

(b) reserving multiple graphics states for each area 
of variable data upon executing the code; 

(c) retrieving variable* data; 

(d) aeooei&ting the variable data with one or more 
graphiee states; and 

(e) generating a bit map using the variable data and 
graphics statue, 

a - The method of claim i wherein said step of reserving 

multiple graphics states for each area of variable data 
includes the steps of 

identifying variable data area©; 

linking graphic* states to each of aaid data areas? 
generating character bit maps for said graphic® 
states; and 

linking said character bit maps to said graphics 

states, 

3 • method of claim 2 wherein said step of reserving 

multiple graphics states further includes the step of 
reserving said linked graphics ©tates and character bit maps 
in a database . 

4e The method of claim 3 wherein printing attributes 

are defined and atored in a etaqk during execution of ©aid 
code, and wherein said stack represents one of aaid graphic© 
states, 

5? The method of claim 4 wherein said step of reserving 

multiple graphics states further includes interrupting said 
code execution prior to a print command to save said graphics 
states to said database. 
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Have , Mn „ Kred , ssi# m ^ iM . - 

turning said ea<te exaction M , riRt ?0mm ^ 

7 - The method of elsim 6 wherein said afetp ef 

gyrating efc^ter bit ineluctes the .top. a f, 

m ^sdiag said printing attributes from wio - staek . 

•«M*«Unw with said Mtrtbut»«. 

!d , *** Wa6he * ef eU4m 1 th® step of 

idmifyinf vwriibit data areas iBOludtil 

identifying text in said godaj mA 

*ufeatituti na: « field name for said tm in BtW 

The method of e i. iw g furfchw inc.i««in f the. «ccps 

comparing said text to a U *t of field names; and 
in said oodT ? ™ ° f ^ <UW ™" 

™- The method of claim § wherein the step of 

tefninlnt a varia ble d Sfcs fl . ld funher oomp*L S; 

coring « Ust of M id field MIBM ifl * fUe , 

•Kaeution,* 86 "" 109 3 ° b fU * UP °" coda 

ena ef iai 7L r ^ " aid teX ! t0 ^ «P°« aching 

fill! , " MBM WAth ** id tw *' ■«b.tituti»o-„id 

fUM name for « aid text in aai a eede; and W 

resuming execution of said code. 
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H- The method of claim 10 wherein said ateps 

reprieving variable data and associating the variable data 
with one or more graphics states includes : 

identifying a variable data area for s^id template; 

r§tri«vinf graphics states and character bit map? 
linked to said variable data area; 

aecejspinf a file qmt&inim variable d&t$; 

rs&dinf variable data frow said file; and 

generating a bit map said variable data mim 
said character bit map® and said graphic states, 

12, The nusfchsd of olaim il wherein said ategp are 
repeated for eaeh area of variable data associated with said 
template, 

13. The method of claim 12 wherein said code is 
activated by a control task in said printer, and wherein said 
control task interrupts said code execution upon identifying a 
print command, 

!*• A method for generating a bit map suitable for high- 

©peed printing or plate-making comprising the steps of ; 

(a) fenerating a page description code representing 
a template; 

(b) identifying variable data during execution o£ 

said ®$de; 

<g) interrupting execution of mid eode prior ee a 
print e©mmand#* 

(d) identifying a graphics stats for said data? 

(e) generating eharaeter bit maps in aeeordana© with 
said graphics state; 

(f) linking said graphics state and said character 
bit maps with said data area; 

(g) reserving said graphic© state and said character 
bit maps in a database; 

* (h) resuming execution of said code beyond said 
print command; 
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U> mMmiof b-h until «x«eueian of ,»id 

*■ o«vl««» and a tempUfee has been 
(3) «aeajaiav * de gi fUii 

emnpUfet imi «ai<i uUi 

il) svwmi^ ftwhiw and chm*,, bit ««fi* 

t«* eta vetiaiiit *** 8 

(m) vaidinf Salt f TOm aai d file; 
f») «fissft«tftf • U$ mp of aaid dat*. „ u 
«Mra«6sv sift fflapg an* said ggsghiee siaee, 

lo) mw 9 i^ Mm bit map lBe(> mi4 tt«pU6», and 
(» wia«ra6iiif steps |»*o for ail va^atel* a ees 

»• Ths raethad of elaim 14 wherein said at«p Q f 

idwtifyin, variable data further comprises the ,Up. of- 

of said d ft LT rAn " ^ 6 U8t ° f data ' 

nLl f beiR9 aS8eeiaee(4 • v^iabla data 

mm) m& 

said da , " Ubit *! U ^ Qm Qi Mid f * em «*« U«t for 
said, dafea in said eede. 
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